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What does the prosumer/consumer wants?

| do not want anyone
to fumble with my
household!

She

* wants to minimize the costs for electricity

* wants to reduce her carbon-footprint
* has flexibility to offer

* but does not want to be bothered with it

* ....and decide for herself
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Electronic markets

CHP
Industrial
demand
FoaV [ Feshont Charging
Biomass
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Supply/Demand equilibrium —» kWh
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PowerMatcher : ICT solution for clustering of devices

Scalability: \

Large numbers of devices (supply & demand)
Multi-Agent

Distributed over a large area Systems
‘Centralized control’ has limitations

Open system:
Devices can connect and disconnect Distributed
All (future) devices must be able to join > Control
Integration of renewables

Multi-actor interaction:
Optimization of different processes (locally and globally) Electronic
Coordination exceeds ownership Markets

In accordance with existing energy markets /
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Field experiment I : CRISP

—
==
- 3
i}
Local =
CRISP-Node 0000000}

Wind Turbine Park | Central CRISP-Node

[TT=]

1]
Local
CRISP-Node

=] Data
il Communications
Local Net
work
CRISP-Node etwo i E||]
: . Local :
Wind Turbine CRISP-Node Emergency Generator
Park 1l
9
9 0
g Local
Local CRISP-Node
CRISP-Node
Residential Heat ECN Test Dwelling

Production (CHP)

Energy research Centre of the Netherlands www.ecn.nl




Wind Imbalance (red) and Total Cluster Imbalance (blue}
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ECN

Field experiment III : First Trial
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smartgrid technology

e 10 Households with micro-CHPs
» Peak reduction of local substation
* No infringement of user comfort
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PowerMatcher

7000 reduce substation peak
load.
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Field experiment IV : PHEV
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B No control
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--------- Substation Capacity
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Field experiment V: PowerMatching city

\

Constrained network
Local market operated within
network capacity

Compare to
local marginal
pricing (LMP)

No network constrain
Energy management using
market price

Energy research Centre of the Netherlands www.ecn.nl



G armme nwelde
-

| 1 Middekent

- L

F

Amsterdam

T -
—Matslool——

Energy research Centre of the Netherlands www.ecn.nl



Hoogkerk

PowerMatching City

Energy research Centre of the Netherlands www.ecn.nl




www.ecn.nl

Energy research Centre of the Netherlands



Energy research Centre of the Netherlands www.ecn.nl




Energy research Centre of the Netherlands www.ecn.nl




\
&
Z

CHP buffer fill level
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Time: 19:08
Deparure: 0730
Charge level: 80 %
charge 13TA

Set departurs time:

T
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I
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--------- Max charge current
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201007 dso prices
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201007 imbalance-PV

| |
Realized
15~ 24h Forecast | |
Imbalance
10 —
2 ‘
X,
o 5 _
2
[e]
o
\
0 ]
5 -
| | | | |
20 205 21 215 22 225

Time

Energy research Centre of the Netherlands www.ecn.nl




201008 Heatpump household 07

100 I [
Requested fill level
Actual fill level
MarketPrice
X
O 50 _
3 | r.r
| ‘Y i
0 | | | | |
16 17 18 19 20 21 22
Electricity consumed
2
o
2
O
o
0 | | | I — l
16 17 18 19 20 21 22

Time

Energy research Centre of the Netherlands www.ecn.nl




